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Table 3. D. Storage in keg (20°C) X o]
w-Starch Date Initial | 10 days (1) HIVBH T (a-Yihs, VY
(wheat flour) W&S m ' m T e TR, wHIvKe ¥IF, T
of addit'on - £ | £ ° NT iV, TSEYITA, =YV
0.5 before 9.97 8.36 83.9 BT 5= 4 v) RFMNT 584,
' after 9.62 | 7.75 | 80.3  pRimnuk: LT, BEEMRKUMELES
1o before 10.17 | 8.63 | 84.2 S, RMEEL LT, Sl R
’ after 10.49 | 7.83 | 74.8 ‘C, Bfk6.5°C), 20°CRUBTCIZ53iF
TR, S T ¥ VT i HHg
205 before 9.77 | 8.3¢ | 85.3 “ET$§[’ R o I j% b?%
’ alter 9.70 | 7.74 | 79.8 16 Bk 5 BRUMODHEORIES
before | 9.67 | 7.91 | 82.1 PV THERIL 7.
39 ore S : : 2) 7 U AFETIEAEE T A TR
- 7 after 9.85 | 7.68 | 77.9 2 TG R
S N RnSRERRAICH L TEEEY L,
4 o/o before 1035 820 792 a‘ﬁ&%}&:ﬂ\'iﬂ%l:ﬂﬁhf\ ‘Z).
after 10.54 7.80 74.0 b) BT aJRUY % £ v Ky 0
5 % before 10.94 8.25 75.5 mm;&ﬁ;ﬂ\, v,
after 10.45 | 7.54 | 73.4 ©) EiZaEs, TAT s v RO
Control before 10.04 | 7.46 | 73.4 Y FNERDIMEAD R,
after 9.74 | 7.3¢ | 72.9 d) BT TR,

Initial allyl mustar(i oil kcontent is 1009 ©) MODMEOHI L BR, - =
vYv, VI FABEEDR v x:vKy
DFEMFIFA T L ey,

(2) /NESH a2 0.5%~ 5 % DEEETIRML, FEEROBEERA 1707/, IR 1 26~ 2 ZBITTR b It
FERERL, 0.5%, 3%ILZTRE, 4%, 5% ELEBHITREOGRETHEID L IeDTHRE,

He b\ AR O (D HEEE o B0 DA A AN EAR, o BRI (D DL THIBORT 8 2 1oA A R AA R
e —#83%, ABYRETIONEEEMLCHYIL, FHELERHE RBYBDTIONKE L HY FEIEH
®U 2. :

A O—EBL195542 4 § O HAERGEF IR THRL I,

RAFFR R O—HI AP RIRE FEFTRE R 10T,

3 Bk
1 /B Adk, 32, 73 (1959), 2) /B Ak, 32, 389 (1954), B) /B, BAE: &g, 33, 162
(1955), CiBf130, 5 11 =H)

EEREE T AP (B4 BEBECRCT (B0 1) BHoksy
&7 . 156 85 (HRERARITIERT)

# -1

I OBEER & U TR o B o SR 2 B2 BRI BB R — A B\ S B L — ) &R 2k
UH\. LRXEEL ORI MET 2R MK T2 2 S D O CHEICEE L TR » dIRYIC R L
TREEY R BRETHHEIEE L, KOT, ORI SBBOBEICE THAT 23 e L, B ol
& LTz Bimeskic TAYLORD, SAMEC?), #jih: ¥sk's SAMECY, EMMERRL .- SCHMIDTY, X, #&RE7p)
P E LT 2 % 7~ VEEERERIT WHISTLERY, i % % v #iC LEHRMAN®, #EEMDOMSHC SCHOCHD,
HOXBE DREBIRICERED OmMENSH D, BEEIEE LU TR, 79 L UTHMEMY, BO%K, B
LTT vz - nRfh—, =Z%RC, BRhoxic bRk —IBlE, |e, K% —2RexT 52 HWELTHE
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ORBRIZHE B U e, BUFH ORISR TRET S,
®n 82 o=
(1) k¥ tk o ham
BN 5 R DRI & I B e % 4 [EREE 2 L A S EBIEE LRI X kBRA L TR Uik
BETE, OB BER - THFHK R R & LB DRIEITE AL A PR L, RAKITIR 2 & 0 — VRl
Ui, RIHERXA5ETS, G #08ES BGIKONAZIOEATSHS .,

Form 1. Purification of starch with acid solution Table 1. Composition of purified starch
and crude starch

l Crude starch 100g

starch ash | protein fat
e — Py Y "oy, o,
acid solution 500g I——> stirring 5 hr (%) (%) | (%) (%)
flter o Purified starch 97.9 0.26 0.24 0.42
T | filtrate Crude starch | 96.5| 0.38| 0.29| 0.48
discard . '
! Difference 41.4| —0.12 | —0.05 | —0.06

l wet starch ca, 200<g4}

Note : Potato starch is used

acid solution 500g '——» stirring 5 hr

Table | OEETEADE L TOHOHEETH S (B

filter
_— - filtrat ‘ - ! are e s e T S
TLEESL e, SRR T Ut TR
iscar:
ECRRD U, FRIGO— b Rk 3K
I wet starch ca. 200g l (2) @':mz)ﬁﬂ
acid solution 500g | stirring 5 hr Form 2. Purification o} starch with dilute acid
filter \ '
——— ——»| filtrat
f_rac ‘ Crude starch 100g \
discard |
! wet starch ca. 200g ‘ ‘ 2% lactic acid 500g ‘—-—» stirring 5 hr
- . filter filtrate ‘
acid solution 500g ‘——-» stirring 5 hr l Tiscard ™
neutralize ‘ wet starch ca. 200g '
@Er_ﬁ—»I filtrate k
discard l 2% lactic acid 500g 1——«> stirring 5 hr
- X - filter el
’ wet starch ca. 200g ‘ R filtrate
- : { | discard
water 2000g ‘___, washing l wet starch ca. 200g |
— —
* ﬁ_lt_c;r;____’! filtrate ‘ [ 29 lactic acid 500g |—»stirring 5 hr
+ discard lﬁlter ———»\ filtrate

] wet starch ca. 200g l d discard
' wet starch ca. 200g l

methanol 500g l———» stand 15 hr

————— | 29 lactic acid 500g |—>stirring 5 hr
filter __" mcthanol; ‘ % lactic acid 500g lrrmg'
dry AR neutralize o
l recovery ﬂt_eg_____” fltrate
_ { discard
t purified starch 84.5g I ' i wet starch ca. 200g \

' methanol 500g 4———blstand 15 hr

pH of acid solution ----- 4.0 g:‘t;r ——-»\ mcthanol’
Note : ;Stirring ----- with agitator i recovery
Temperature -.---20~22°C l purified starch 82.6g ‘
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g% &

P ETRAREEC K 2 S ClR YT 5
BH9 & U T2 %A BA IR T BREL. B
WEITS L U, BeE U TUTRICEEICBRMRER
PR Y BRI AT R L o MR A AL
SIS L 7o & LT IR
P RE IV EEBELIAENL TS S,

Table 2 I TEIER UK TSRS,
EBHOBRDIEN TH DO, —HEENE].6%F.EL 7z,

(8) 7y iTHDRER

R F ®

B 4+ 2 B %K (FE4HD

(359)

Table 2. Composition of starch treated

by Form 2
Starch | Ash |Protein.| Fat
6 | % | %> | %
Purified starch| 98.1 0.18 0.22 1 0.32
Difference +1.6 | —0.20 | —0.07 | —0.16
Note : Potato starch is used

0.29%%¥:mE, 0.03%¥ELK, RUHOEAWYHALNHECBEROBEE LRU L HEL TR T
HEEE, RS BRETAHETENE U, BOARERL CRUNEOCR VS ORMER L, Bk Eg
UBmiic DEHEA TR L, BID, BRI ) BB OEREE 2 kb, HofrbrmL  hoThm
IS I OBKRE 2 (2 LRBIOESY SIF 530 RS, 14, R OS2 2 7 — v 2L 12,

IR Y VAR ME, FBAEKLLTY A

Table 3. Composition of starch treated with alkali

No.| Cleaning agent Starch| Ash |Protein | Fat
‘ g ag (%) | (%) | (%) | (%)
| 029 KOH 97.8 0.25 0.15] 0.29
Difference 41.3-0.13] —0.14 [—0.19
o (0039 Ca(OH): 96.9 0.33) 0.24| 0.40
Difference 4 0.4/—0.05] —0.05 |—0.08
3 1008 & Ol Jmix | 98.1) 0.24/ 0.15| 0.28
Difference 41.6/—0.14| —0.14 |-0.20

Note : Potato starch is used

) 7= - rpiE,

T A VTR A RS

BUITUCRA TEEE, 7 v Y LDRRE T >7uhs
ISR T va ~ APkl TR T EHOFRL

HiFic,
(a) 7=~ R

A X - MIHBYREL <HEBEMET va -

W CHREL 7.
AR 2 22,

AR )~ 180%D7 v a —~ R

BB O 5 EEAML, BESCCITRVCTEBEL

/> Shriig 4 [AIBAHE LRSS 7z,

Table 4a. Composition of starch treated
by Form 4a

Starch| Ash | Protein| Fat

(%) | (%) | (%) | (%)

Purified starch | 97.6] 0.21 0.17] 0.27

Difference 4 1.1‘~0.17 —0.12 |—0.21

Note : Potato starch is used

Table 4a (ZFA\THS, FRRAIZEL <DL

KRCEE TR DRI L7,

Form 4a.

H YRRV, MEERBERELL T AT Y v THS
0T v Y BRI SR TR RTEINE, BTAR
BT TS 0 K CRMME BB A TE O
7. EAKHEEEEIS I 1039507z, Table 3 (33

R

Purification of starch with alcoholic acid solution

‘ Crude starch 100g ;

l alcoholic acid solution 500g \———»

stirring 5 hr

@L‘-—»\ filtrate '

discard

‘ wet starch ca. 200g l

alcoholic acid solution 500g 1———»

1

stirring 5 hr

@L-—-}‘ filtrate ‘

S 2 _'discard
wet starch ca. 200g t

i alcoholic acid solution 500g l——«»

stirring 5 hr

filter

|
j-——————>| filtrate

{ discard
} wet starch ca. 200g l

1 alcoholic acid solution 500g I—» stirring 5 hr

neutralize
filter

———»‘ filtrate

discard

‘ wet starch ca. 200g ‘

methanol 500g

— |stand 15 hr ‘

&g————»l methanol.\
dry

recovery

I purified starch 85.2g l
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(360) GEA) & R % @ & W 1+ 2 B % OE4HD
() 7ra— kT b IE Table 4a; Composition of starch treated
MINE0.2%, 2 % 7~ AB0%D T L3 ~ AT by Form 4b

Wb VT AR 5 fEBTRIL 30°Ci: T 5hr 55 3 [E¥E Starch Ash | Protein Fat

(%) (%) (%) (%)
Purified starch 98.1 0.26 0.16 0.22
Difference 41.6 | —0.12 | —-0.13 | —0.26

N30 - AR
“Table 4b IZfATHEEE, [RVIOBRFEHRAIT
LI K DBEREET v a ~ N X 0 Ehol,

(5) KRERAPNAE D ER ’ Note : Potato starch is used

BEF ORI = ~ 7 v, Tille — 70, A% 9 v SoRImEiIc & TRISeRR TR oKEG By & L
T, RS CRBIC K TR O RED R e v, FlLEAR(E I Th i, BUNEIRE ERE R &
DTHREIND LESRXOFED 35, B, IRIETEEMHBIETHR TN (SR R < sRAIC
FY 4 & HEBE R < T EER L, L CH OB 2E 5 ORI BB ORR AR S TN 2 %,
M>C, BUF, BEORA % T SOXHLET IS 2558 & B IRIC K 2358 LIV TR T

(a) SOXHLET JHHj . .

==FN, AR =N, =R, Thbyv, FixdwEOmH24ERCRIBEE L, BEEIEER
Bokys Fiv o JEOREBUTERES93.5%, FRI0.682, #EF10.34%, 7K40.59% (HLEIKME U THEED THO
7o, ZRISHRH RIS S RIS TR DR % 7R3,

CHEPHNORTIE A X ) -0, =X
7 — hiEHE, BEREICEE S D,

Table 5a. Fat and protein contents of starch after purification

| : - - -
No. : Solvent (‘3.Cp) contentP::;movcd contci:Otreel:mved A ‘imﬁgjjifl\}ﬁ‘v.)t. e
1 Ethylether 35 | 0.19 | 71.9 | 0.33 2.91 ' -
2 | Methanol | 65 | 0.13 | 80.7 | 0.26 | 23.3 "7 3 VRERSFEL TRAHL D
3 | Ethanol 78 | 0.15 | 78.0 | 0.28 | 17.6 Wb, FAXY Y THEDREEALL
4 Acetone 5 | 0.19 | 71.9 | 0.31 8.81 (b) FEALH
5 Dioxane 101 0.38 | 44.0 | 0.30 11.8 AR =NEFFFFVITEN TR

BERI DY R AT L7,

Table 5b. Fat and protein contents of starch after purification
Starch : solvent ---- 100g : 500g
Temperature of cleaning---- 65°C (methanol), 100°C (divoxane)
Conditions Time of cleaning ----- 5 hr
Number of times::---. 4 times

Stirring -+ with agitator

Vapor cooling:----- with refux condenser

Fat | Protein Z%%Ei@;bﬁﬁfﬁm}lgt 287 -
Solvent (a) | (B (a) (b) N, FF Y OB IBEEDRITE,
Go) | (%) | 6 1 (0D e (36596 DU T

A-1 Pure Methanol 0.31 54.6 | 0.28 12.6 .

2 8525 Methanol 0.22 69.2 0.26 23.4 )

3 | 7595 Methanol | 1.40 | 41.3 | 0.25 | 26.5 (6) EHBAERS

4 | 65% Methanol | 0.43 | 36.9 | 0.22 | 35.1 KICHEREA()E LBOIE RS
B-1 | Pure Dioxane 0.41 | 39.6 | 0.33 | 2.9¢ EKG, BHE, BHEOTHHOLR
2 | 859 Dioxane 0.20 | 70.5 | 0.30 1.8 R HRT S, Koy, BEE, RIS
3 | 759 Dioxane 0.24 | 64.9 | 0.29 14.6 KE TOEE TS D VERINE
4 659, Dioxane 0.31 54.6 0.27 20.1 5 fh DAREED & — B R HBR A T
Note : (a)--Fat and protein contents after purification 5D, ZEEDOFHRIE THEL RS
(b)--Percentage of fat and protein removed, L;%f{ﬁmg*@ﬁgjﬁlﬁgﬁg) D, nﬁ—(
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A & KX B 8 & B + 3 8 % (B4H) (361)
(IRR DR THRRIER T Table 6. Percentage of the impurities removed by purification
ot -
. . A B C < T

Table 6 OREEH 5L No. Cleaning solution %) %) % | ...
BRaRITITZRIK, FRRRIELE, (1) Dilute acid solution 31.5 | 17.2 | 12.5 |. 61.2
Bl Bkt {2 SOXHLET (2) .| 29 lactic acid solution 52.3 24.2 33.5 110.0
I C—@l 2 % 7 ~ 1), 859 (3a 0.29% potassium hydroxide | 34.2 48.1 39.5 121.8

b 0.03% calcium hydroxide 23.4 24.2 26.9 74.5
"] 0.29 potassium hydroxide

2R =g, 859%F+ XYy

BUFPEENE,  ZRET OB (XY ¢ 0.03% calcium hydroxide 36.9 48.2 41.7 126.8
YN0 220857, 16717%0.03 (4)a Methanolic acid solution 44.7 | 41.3 | 4.1 130.1
LIRB D REFTCH D, i b Methanolic alkali solution 31.5 44.7 54.1 130.3
SR ETER TN a2~ ik (5)a Methanol (pure) —_ 23.3 80.7 104.0
B2, 7 v Y ISR D el b 859 methanol solution: - —_ 23.4 69.2 92.6
TR L MEHTEH D, XT c 85% dioxane solution — 11.8 70.5 82.3
My ny, FER 85%YAH Note: , _ Initial ash content—Final ash content 1009
DRIFTEHOR, Bl Initial ash content -

Hitn 0 B B HNTIBIRES, ¥ . A---ash, B---protein, C --fat, T--.sum up A, B, C

BB T el BN HIE S IR 2 O TR IR B A 1T S MENL 5. K, REED SRR R
Té&%ﬁﬁﬁmﬁ%M&L %ﬁ&%%l%%&b?ﬁ%1k<ﬁﬁﬁﬁﬁkﬁ%@,Y»ﬁvﬁﬂm¢.2
% 0. 2%%‘!%7)!‘5'? 0.032 MM KRR TR Bl + 2 2 BB Th 5 L kR 181,
BB HEFR L L ﬂﬁ@%tﬂ%?éu%bfmuheﬁﬁﬁnmfmakﬁﬂwﬁaLfﬁ%?%@ﬁ@
Tl SRUMBRTHEL 22V B3, BB xHBOE TR MO LS TRET 2B CR o Tl
VL BRI AR ORI E TIXRERIIRE Ly, MRS, BYEBRIEROMT R KRB S8
THEFIRER SR BN TH 5.

(M5 %ht%bﬁﬁ%ﬁzn7»3_»mm%“mt>I%%kmmﬁ%ﬁikﬁﬁﬁi%b,ﬁmwr
ﬁhw&%m*»&ﬁtLﬁEaLT%H%m#%&alafé

) & _

PSRRI & U T o BHn O BB ORI BE\  CHREEDHIE Y SR LR ENT S &

(1) AR DLRETRED . 5%k St |

(2) 2 %P EELHE CLlXIK5352.3% G T H otk

(3) 0.222%5M-MIB R TIIFREIE48.2%, FER) 39.5% ; 0.03% W F K CIITEETE24.2%, Fali26.9% ﬁﬁ’
R Ly HOBWHEBITEIZILOHESY plus L7,

(4) 80% 2 % 7~ AY4R, T H Y BIIFAREESERS 0, T, BBRS, KoMICBREEKTEOR,

6) HEBMMHKD SOXHLET M TIEL 2 %2 7 = v, = % 7 = A3k < [E5Es80.7~78.09%, [FREr2s23.3
~17.6%TCH o, ‘ V ' '

6) 227 —>v, FFxY v ORIEFDOLERLIINITIL S 8522 B RIBCIFE T H 07,

3, T3EY, RREO0EHLDOIIEBRIIIEBTL D L EX LSO TRERICKZEE, 7 vy Y ORFREE
DBRETLS EBbirs.

MhLEARRBRAREYSD D 2 U IEKIRO#E—BEL, BRASTARMALE-f, BB REXREEHER, &
EEF SR EFL T,

AEBIIARE, fREBEASCHA#IS K2,

(A OBUE (2 B291E10 5 RBREEE B0 R THEL 1)
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(362) CERE, W) vV v = o f BICHW T 2 % (R4

. _ . -3 . .
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MAN. E.: Ber. Ptsch. Chem. Ges. §4, 1860 (1921), SCHMIDT. E, GEISLER. E, ARNDT. P. u. JuLOW. F.:
Ber. Dtsch. Chem. Ges. 5€, 23 (1923), 5) WHISTLER R.L., HILBERT G.E.: J. Am. Chem. Soc. 66,
1721 (1944), 6) LEHRMAN. L.: J. Am. Chem. Soc. 67, 1541 (1945), 7) SCHOCH L.J.: J. Am.

Chem. Soc.- 64, 2957 (1942), 8) {epifE—: *ﬁﬁ!:ﬁiﬁ" 28, pl2 (1944), (REf0 30, 4, 11 575

D T O R BT 5 R s
A A v AHBIRIZ L 5 <2 F D Dassterification
B oM W M- A T CRASE B AR AEEE)

HEMOIRIUIDF 4 + 2R BRI L T3 REBSICARPEIN TV S, coh= a7
N DMK L TERTIRK » v & v i = AT VT OWTREEREER N R, % OMEE x 0By HE
LR INTV DL, 227 5 ORIEES T O DIZOWTUY, bHohic H. DEUEL %D OFigEsis 57507
THOT, FIUTL A LESTOBATEBIBICX 5= 27 VF ISR T V2 VIC L B X b B0 fERS
DEDHEGSEERISEOTLS, RAZ Y Y THHLIB L2 FUIonTT, ORI %= x5 i
RAEI, FITHATE 2 ry v u-22F v (LMP XEET) SIEIC - ORI SBANKL HEH TS LT,

% B o B

I B # L

RIZFV VY THRLT NI 2T ARRED L OFARIL o 2 F o R B 2 ) - v X O IR
LTV e, BIBLRS T Db OREEN L B 7o ORRFED & L TiX< 7 7+ Ol Z8BHK>» D¢ b, oh
CHREREE = % 7 —~ V%R %0.05N, S520EICI HBACMA T 7 7 2B X188, #8765 T8 0 BUEUK
D L TR = % 7 — VT L 20 BRE R L L, RICRBR LB ADICHBRYBEF/ LN,
TS%MBEC I BB = % 7 = AR MX T2 F v % HBEE, F ORI OVT Cl™ DI 5 FTT5%
TR~ VTCEREL . B CHEY95% = % )~ i, =~ 5 T2 | [E5EEE, PEKTEHRE = % )~ 1,
=~ FADRNE e HETCICCERL1, ‘

1+ 3R B8ER: b7+ BB & 1 TiX Amberlite IR-120 (2 v 7 + » BBH), Nalcite HCR (x v 7 %
YERED %, T =4 v LTl Amberlite IRA-410 (4807 v & = ABRA), Nalcite SAR (&5
T v =Y ABER) AR, 2 F 4y RERIROBFAC MR L HEO4. ONBBRY Y, T=4
YRR OBEIIRIFR OSSR OL.ONFM: v — s ¥ LTk, BEBMAKTES S, = =SHEE
LACBEERIC X 0 0.5~1.0mmiE{ED & DABH 7. BIEOZLBARTEEMIR g% » 25ml ik & 2g DETE
NaCl % jnx THsE+ 2 MUTWIESY 7= ) — 0 7 20 v iEREEE L T0. IN#H: ¥ ~ 2 3430, | NGHR Cigas
LTRéb7e, UL 5 LB (R CRBARIIDOY I TE o, '

Amberlite IR-120 3.50 meq per g
Nalcite HCR 383 1
‘Amberlite IRA-410 1.50
Nalcite SAR 1.38 »

I FiEk&#R

HEBEICHIIR e, 1% < 2 7~ W 10ml, $A2mlvE->THE, ELICEBSBEFCERL, - oL Tr
L L7 RERITHIRE < 2 7 v BB HEME T H 8T 30r.p.m. OEEESE % Fiu 1o, 108 SIS RS S
WL, #5282 AGCCEEL, FICHELMATO~80mITEHM L. WHIILERLSL, BRIV Hror
EEOINFEY -2 T7 =/~ 7 2v v iREEE LTRELL. ERERIROMC %15 Retc &
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